The study examines two dimensions that impact virtual team decision making. One is the influence of collaboration process structure: the sequences, patterns, and routines participants use to interact and solve problems. The other is technology affordance: the strengths and weaknesses of technologies in terms of the usefulness they offer to teams when performing tasks. Some teams used a structured collaboration process with monitoring, coordination, and backup functions during a decision-making discussion. Other teams had no discussion process instructions. In addition, some teams possessed stronger technology affordance including both chat and an editable document. Other teams used chat technology alone, which offered fewer collaboration possibilities. The collaboration process and technology affordance factors were tested in an experiment in which four-person online teams worked as a personnel hiring committee. Information about four job candidates was distributed to create a hidden profile in which some information was shared across all team members, while other information was visible only to specific members. Two hundred and eight students, comprising fifty-two teams completed the study. Teams using the structured collaboration process made more accurate and higher-quality decisions. In addition, scores were higher when technology affordance included both chat and editable document tools, but this influence was not significant. Keywords: eLearning; Information sharing; Collaboration; Decision making; Virtual teams; Hidden-profile Biographical notes: Dr. Sean Cordes is currently an Associate Professor at Western Illinois University. He has performed numerous projects relating to instructional design and teaching with technology. His research interests include human-computer interaction and the development of 21st century information skills.
Introduction

Background of the study
The ability to adapt to virtual environments is critical for organizations in which work is increasingly performed online and success is dependent on team collaboration, development of flexible structures for virtual team work and knowledge acquisition strategies (Majchrzak, Rice, Malhotra, King, & Ba, 2000; Pfister & Oehl, 2009 ). Virtual teams are distributed members using communication technology to accomplish common goals or tasks (Majchrzak et al., 2000) . These teams often make decisions using a range of processes to acquire, exchange, and apply information (Chiravuri, Nazareth, & Ramamurthy, 2011) . Because of temporal differences, member distribution, and reliance on communication technology, teams work differently online (Grenier & Metes, 1995) . Most notably, the communication technology that brings teams together also mediates the ability to share information, generate alternatives, and perhaps most importantly, to make decisions (Fuller, Hardin, & Davison, 2006; Wysocki & McGary, 2003) .
Decision making occurs at all levels and areas of the organization. Therefore, decisions directly impact the quality and value of work outcomes (DuBrin, 2013) . However, based on a review of 400 organizational management decisions, Nutt (2002) found that half of these failed to reach full potential. Decisions most often fail because of poor strategies that result in information and decision alternatives being overlooked. Regarding virtual teams, part of this shortcoming is likely due to insufficient training and experience in the online work setting. For instance, in addition to communication challenges, virtual teams often have little experience working with other members or training for online collaboration (Munkvold & Zigurs, 2007) .
Collaboration is a key to effective teamwork because it provides a means for building understanding about how the team gets things done (Lin, Chiu, Joe, & Tsai, 2010) . Tarmizi et al. (2007) , suggest virtual teams may benefit from collaboration processes designed to increase team performance. For instance, Maznevski and Chudoba (2000) found effective collaboration was associated with the ability of virtual teams to adapt their interaction form, decision process, and work coordination. This suggests virtual teams need process methods for sharing and managing information in order to be successful (Dittman, Hawkes, Deokar, & Sarnikar, 2010) . As Luery and Raisinghani (2001) notes, without effective processes and communication, technology itself cannot optimize outcomes.
For example, technology-mediated communication makes sequence and timing of virtual team interaction more difficult than for physical teams. Typing messages takes longer than talking, and team information in the virtual setting requires more effort to organize and manage. Furthermore, individual actions are hidden from others, so some members may not focus attention on the task (Martins, Gilson, & Maynard, 2004) . Also, because visual cues are limited, virtual teams have difficulty coordinating activity. This is critical to effective collaboration. For example, Kopp, Hasenbein, and Mandl (2014) found teams that focused on coordination behaviors performed better than teams that focused on content activity. These unique characteristics of virtual work suggest that new approaches to team learning are needed since traditional methods do not effectively support virtual collaboration. Accordingly, organizations must develop training in new techniques for the distributed workplace. monitoring, and backup functions to improve team decision accuracy and quality that can be implemented without formal training. Second, the research examines whether the amount of communication technology affordance influences team decision outcomes. Specifically, does the amount of communication technology methods available to the team impact its ability to exchange information and make better decisions?
Collaboration process structures are more effective when they contain cues about the interaction of team, task, and environment that provide details about how to act. Thus, developing structures to improve team decision making requires enhancing the patterned interaction of team members during the collaboration process (DeSanctis & Gallupe, 1987) . However, technology mediation impacts team communication and information sharing. Affordance properties of specific communication technologies, such as text chat or shared collaboration tools, provide more or less support for information exchange during the decision process. Given these qualifications, the following hypotheses were tested:
Hypothesis 1: Teams using a designed collaboration process structure will have greater decision accuracy.
Hypothesis 2:
Team using a designed collaboration process structure will have higher decision quality.
Hypothesis 3:
The degree of communication technology affordance will moderate the relationship between collaboration process structure and decision accuracy.
Literature review
Drawing on the collaboration process framework of Dittman, Hawkes, Deokar, and Sarnikar (2010) , three areas of research were used to provide theoretical and practical structure to this study. First, virtual team literature was reviewed to identify unique challenges of the virtual team process including communication, collaboration, and information sharing. Next, a review of collaboration research literature provided guidance in methods for designing a virtual team process to optimize decision making. Finally, because virtual team development requires an understanding of how knowledge is acquired and retained, relevant learning theory was reviewed and applied to build a conceptual framework for grounding the proposed collaboration process (Gould, 2012) .
Communication
The distribution of members and reliance on technology makes virtual team communication distinctly different, especially in terms of work process. One challenge is the diminished sense of co-presence in the virtual setting. Co-presence is the cognitive and affective perception that persons are on the same page, working together, and of like mind. But in the virtual setting, visual and verbal communication cues are reduced. Because of this, casual conversation that fills gaps in face-to-face settings is lacking. Thus, effective application of communication technology is required to create a shared sense of being during virtual team interaction (Daft & Lengel, 1986) .
Additionally, research suggests that display of task-related information increases effective communication by helping teams maintain shared awareness of decision information (Mason & Mitroff, 1973) . For example, representation of information using listing and structuring methods is associated with improved learning and solution rates in decision-making scenarios (Voigtlaender, Pfeiffer, & Schulz-Hardt, 2009 ).
Nonetheless, there is no single solution for representing team information. For instance, Remus (1984) found that both tabular and graphic displays improve decision making outcomes depending on environmental complexity. In low-complexity environments, a tabular display helps aggregate and weigh decision criteria. In the case of high-complexity settings, rules available in graphic displays prove better as a decision making aid (Remus, 1987) . Consequently, virtual interaction patterns are likely to be more effective when they contain communication cues that provide details to the team about how to act (DeSanctis & Gallupe, 1987) . Structuring the team collaboration process is one way to improve this fit (Koszalka & Wang, 2002) . Majchrzak and colleagues (2000) assert that team interaction is improved by identifying changes to information, then assigning protocols to address these changes. Dialog structuring is another way to enhance collaboration. Hron, Hess, Cress, and Giovis (2000) found that teams directed to discuss topics critically and provide equal input were better able to work through key questions and provide greater focus on the information.
Perhaps the most important function of communication media in the collaboration decision environment is to enable interdependent teamwork. When communication processes are aligned with technology, outcomes are generally expected to be positive (DeSanctis & Poole, 1994) . But it can be hard to match technology to a task because some media are more suitable for particular work than others (Figl & Saunders, 2011) . For example, research on military training found that alternatives such as text-based chat may fall short in providing critical verbal and gestural communication cues such as uncertainty and urgency that are clearly available in face-to-face contexts (Budlong, Walter, & Yilmazelb, 2009 ). However, this distinction is not always clear. Dennis, Valacich, Speier, and Morris (1998) discovered that low-fidelity communication tools like text-based chat enabled more team ideas. Finally, research suggests that display of task-related information can increase communication effectiveness by helping teams maintain a shared awareness of decision information (Mason & Mitroff, 1973) . For instance, using listing and structuring methods to represent information is associated with improved learning, memory performance, and solution rates in decision making scenarios (Voigtlaender, Pfeiffer, & Schulz-Hardt, 2009 ).
Information sharing
In terms of intellectual task performance, information sharing may have the greatest impact on virtual teams. DeChurch and Mesmer-Magnus (2010) highlight two dimensions-uniqueness and openness-that help define the information-sharing dynamic. Uniqueness represents how much teams recognize and apply distinct member information. Access to unique information expands the knowledge pool and potential for generating alternatives. Openness is a socio-emotional construct that describes a team's willingness to share information. While receptiveness to information sharing does not directly lead to more available knowledge, it may increase the depth of processing and opportunities for sharing unique information.
Much of the knowledge about information sharing is founded on Stasser and Titus's (1985) studies on information sampling bias. The authors learned that even when teams were given access to all information, the ability to exchange it and make the correct decision was extremely limited. Generally, groups tend to discuss (shared) information known by all more than (unshared) information unique to certain individuals. This results in individual and group-level bias that causes important information to be overlooked (Stasser & Titus, 2003) .
Two key explanations have been offered for this effect. Specifically, individuals tend to prefer their initial choice regardless of additional information offered in discussion. At the team level, groups often weigh information incorrectly, or decisions are made prematurely before all information is revealed. This is attributed to placing higher value on information that is held by the majority or is presented more often during discussion. As such, there is a social cost for introducing new information, so individuals are less likely to bring new information forward and tend to agree with the opinion of others (Brodbeck, Kerschreiter, Mojzisch, & Schulz-Hardt, 2007) .
Thus, effective decisions are enabled by a diversity of available information, and a willingness to exchange it. As information is revealed to decision makers, changes in the information set may make previously unacceptable options viable. However, in virtual teams the rules of order and task processes that are well known to physical teams must be clarified and the quality and type of interaction patterns may take different forms (Brandt, England, & Ward, 2011; Kozlowski & Ilgen, 2006) . This requires teams to adjust information exchanges as they progress through the problem-solving process (DeSanctis & Gallupe, 1987) . Because of this, teams must often adapt routines by performing alternate acts and revising their understanding of task-related cues and information (Wood, 1986) .
For instance, indiviudals often align existing information with that of other team members rather than construct new knowledge. Therefore, teams often tend to reach consensus quickly (Shukor, Tasir, Van der Meijden, & Harun, 2014) . This tendency towards consensus is a concern because high-level knowledge construction is predictive of meaningful learning. For example, Shukor, Tasir, Van der Meijden, and Harun (2014) showed that student learning teams demonstrate stronger knowledge construction when argumentation elements are introduced into team discussion prompting new alternatives.
Collaboration
Collaboration is the joint effort towards a goal and requires teammates to work together to support task and team interdependence. For example, one study of computer-mediated communication found that teams with high-quality exchange relationships, noted for strong coordination and information sharing, were able to reduce the negative impact of isolated members (Cogliser et al., 2013) .
Nonetheless, much research shows that teams are challenged by tasks that require integration of unique information (Stasser & Titus, 1985) . Collaboration creates value by coupling team expertise, insights, and resources to solve problems where individual efforts would fail. Yet team collaboration often falls short, costing time and resources. However, as De Vreede and Briggs (2005) explain, team collaboration can be improved by developing effective interaction structures based on group dynamics, process techniques, and technology.
Collaboration processes reflect the methods and activities that groups use to take action and achieve goals. There are potential benefits to implementing well-designed team collaboration process structures, but there are limits too. First, expert facilitation and design can be expensive. In addition, professionally-designed process tools can be difficult for beginners to understand. Finally, while there are many techniques and tools for facilitating collaboration, teams are often not trained to use them (Dittman, Hawkes, Deokar, & Sarnikar, 2010) . Central to collaboration design are patterns that provide the basis for developing detailed process instructions. A collaboration process conceptualizes what steps teams must do to reach goals including: defining problems, developing and selecting alternatives, taking action, and evaluating outcomes (Kolfschoten & De Vreede, 2007) . Collaboration patterns also prescribe how work will be done through activities that create effective interaction, transporting teams through the process. In order to support effective collaboration, interaction patterns must account for how teams access, organize, and use information to solve problems. A description of patterns for designing collaboration processes is shown in Table 1 (Tarmizi et al., 2007) . Shift from more disagreement to having less disagreement actions to take
Collaboration processes can be made more effective by defining the actions that teams use to perform tasks. Marks, Mathieu, and Zaccaro (2001) developed an empirically-based taxonomy of team process using three dimensions: transition, action, and interpersonal. The taxonomy was developed to be broadly applied to different types of situations, but easily understandable so that it could be applied readily to team development.
Planning processes are periods during which teams develop activities that move them forward to complete goals and objectives, form strategies for evaluating actions, and guide future activity (Martins, Gilson, & Maynard, 2004) . Interpersonal processes help regulate activity and act as strategies for managing conflict, promoting helping behavior, and regulating team emotions. Most important to this research, action processes are functions that contribute directly to task performance, teamwork, and goal achievement. This includes monitoring system resources and team progress towards goals, providing behavioral monitoring and backup assistance, and coordinating the timing and sequencing of the work (Powell, Piccoli, & Ives, 2004) .
Because action processes are closely tied to team interdependence, these dimensions are critical to information sharing and exchange, forming the basis for collaboration. Monitoring goal progress is the process of self-regulating the action towards outcomes and "captures the transactional nature of decision making, identifying the key choices called for by a decision maker as the decision process unfolds" (Nutt, 1993, p. 228) . Nutt (1993) contends one effective strategy for goal progress monitoring is reframing the problem to focus on problems, answers, or new rules or practices that expand alternatives and clarify whether action is needed. Teams that reframe problems effectively demonstrate new ways to address performance problems, and revise actions to meet goal requirements.
Systems monitoring involves tracking and reviewing team information resources to identify previously known information or changes to information. When high reliability is required, systems monitoring provides a way to understand information and make careful judgments in time-sensitive, high-intensity situations (Waller, Gupta, & Giambatista, 2004) . Monitoring and backup responses are functions that support interdependence by giving direction, seeking help, or performing tasks for teammates (Marks, Mathieu, & Zaccaro, 2001 ). Yet in a study of MBA consulting teams Lewis (2004) found that knowledge workers may have limited ability to access and exchange information effectively without face-to-face contact. Thus, while monitoring and backup responses provide a mechanism for regulating the action of team members, without shared understanding these behaviors can also restrict collaboration (Burtscher, Kolbe, Wacker, & Manser, 2011) . However, there is evidence that training can improve team monitoring and backup processes. For instance, research on military teams found that process training increased monitoring, feedback, and back-up behaviors which led to increased performance (Morgan, Glickman, Woodward, Blaiwes, & Salas, 1986 ).
Finally, coordination process regulates the sequence and timing of interdependent activity, supporting information exchange and adjustment of team action (Brannick, Roach, & Salas, 1993) . But this requires more cognitive effort in the virtual setting in order to approximate the dynamic of face-to-face interaction. Specifically, Whittaker and O'Conaill (1997) posit that effective information sharing in virtual teams is a collective function that requires coordination of technology, process, and content between team members.
Learning theory and goals
The collaboration process structure in this study was designed to teach virtual teams how to exchange information effectively leading to better decisions. It follows that the goals of the process be grounded in learning theory that matches task, technology, and context. In this case, the principles of cognitive flexibility theory served as a framework for the collaboration process structure.
Cognitive flexibility theory was developed in response to challenges faced when learning with networked technology (Spiro, Coulson, Feltovich, & Anderson, 1988) . The theory focuses on knowledge exchange in complex environments. Explicitly, research on using cognitive flexibility theory to improve learning is built on reducing bias toward significant contextual information by providing: 1) sufficient information complexity to avoid reductive bias, 2) multiple representations and flexible schema, 3) detailed knowledge of contextually relevant cases, 4) connections between structural relationships, and 5) support for active participation and exchange of information (Spiro, Feltovich, Jacobson, & Coulson, 1992) .
In this study, cognitive flexibility theory was used to facilitate collaboration process conditions so that teams learn to better categorize and revise information, see connections between pieces and the whole, and transfer knowledge. The relationship between concepts used in the proposed collaboration process structure is shown in Table  2 .
Table 2
Relationship between concepts in the collaboration process structure
Methods
This section outlines the research methods used to test the proposed collaboration process for improving decision making, including the participants, research design, decision task, independent variables, and outcome measures.
Participants
Two hundred and eight students completed the study. One hundred and twelve females (53.8%) and ninety-six male students (46.2%) participated. The subjects were all undergraduates. The age range for participants was between 18 and 44 years old. Participants signed up for the study based on their availability using an online calendar. Each team had four members. Teams were created by randomly assigning participants to one of four groups representing high and low conditions of two factors: collaboration process structure and degree of technology affordance. After removal of partial teams, the final sample was two hundred and eight participants assigned to fifty-two complete teams across four treatment conditions.
Action
Research design
The research design was a 2 x 2 factorial model. Independent variables included: 1) the collaboration process structure used during the team discussion, and 2) the degree of technology affordance-chat only versus chat and an editable team document space-that could be used for reviewing and interacting with decision information.
One way to test the effectiveness of a team process is to evaluate decisions using a common problem-solving context. In this study, participants acted as committee members assigned to choose an airline pilot from four candidates. Each pilot candidate had a set of ten personality attributes, some positive and some negative. Positive attributes included characteristics such as, "has excellent depth perception". Negative attributes were statements like, "is sometimes unorganized" (Schulz-Hardt, Brodbeck, Mojzisch, Kerschreiter, & Frey, 2006) .
No individual team member had complete information. Candidate information sets were distributed so that each team member had some unique information about each candidate, as well as some candidate information that was shared with other members. The distribution of positive and negative attributes across profiles creates an information pool in which no clear choice is available at the individual level, but a clear solution is available when all information is aggregated by the team. Initially, candidate C appears weakest with only three positive qualities, while candidates A, B, and D have four. With complete sharing, candidate C has seven positive and three negative attributes, while all others have four positive and four negative attributes. Given this, C is clearly the strongest choice. As such, learning gains occur when team members integrate all relevant information into the decision (Greitemeyer, Schulz-Hardt, Brodbeck, & Frey, 2006) .
Decision task
Text-based chat and shared documents such as Google Documents are one of the most widely-used organizational communication formats. These tools are frequently used by both professional and student learning teams. To perform the task in this research, participants logged in to individual Google accounts. Each team member had a document with information for four pilot candidates, and access to a shared document which provided task instructions and a way to collaborate with the team. All teams used the chat feature to communicate using text, and the body of the document was available for members of high technology affordance teams to input and view task information. There were two phases to the study. In the first phase, members were asked to read the candidate attributes and individually choose a pilot based on the available information. In addition, they were asked to rate suitability of each candidate on a scale of 1 through 5 (1 being not suitable at all to 5 being very suitable) as show in Appendix A. A representation of the individual decision process performed in phase one is shown in Fig  1. Second, participants assembled online as a team by opening a shared Google document. This document included instructions for conducting the team discussion based on one of the four factorial conditions, as described in Appendices B through E. Half of the teams used the collaboration process structure designed to improve decision making. Teams using this process structure had defined monitoring, backup, and coordination instructions for conducting the discussion. These teams were also asked to appoint a team monitor to guide task activity. Starting with Candidate A, each member input the attributes from their individual data set one-at-a-time for group review. Team members discussed whether they noted duplicate attributes, attributes not seen before, and whether attributes were positive or negative in the candidate profile being reviewed. All team members were instructed to discuss each individual candidate and had the right to dispute and clarify the meaning of information during any part of the decision process as shown in In the "ad hoc" process structure, members submitted information in any order, at any time, and used text-based chat to discuss the information any way they chose. Like the experimental groups, each member was asked to tell the group whether they noted specific candidate information. However, there were no guidelines for discussion or how to reach decisions. A description of the ad hoc process is shown in Fig 3. 
Fig. 3. Phase 2-Team decision using ad hoc process
In addition, while some teams used only text-based chat for discussion, other teams could input individual candidate attributes into the document, and visually review and edit the information as a group. This provided increased collaboration technology affordance for these teams. For example, results of a hidden profile experiment by Voigtlaender, Pfeiffer, and Schulz-Hardt (2009) suggest the ability to access and interact collectively with relevant information can enhance recognition of cues leading to more accurate decisions. Conversely, teams in the control condition could not edit the shared document, so opportunity to pool and organize candidate attributes into a complete information set were constrained to the chat. Even if team members copied and transferred candidate information exactly, redundant information could not be deleted, and information could not be moved from one point in the chat discussion to another.
After reaching agreement, teams in all conditions made a decision about which candidate was chosen for the pilot job. All teams were advised to base their arguments on all the decision information in the discussion, not just on the individual information held. In addition, each individual again ranked the suitability of all of the candidates, and all members entered the same team decision for the selected pilot into a final decision form.
Independent variables
The role of process structure and technology affordance in virtual collaboration work was examined using two independent factors. These variables were manipulated to represent high and low conditions of each factor.
Collaboration process structure
Communication norms are necessary for virtual teams to exchange information, maintain cohesive communication, and integrate teamwork. Structured collaboration supports information exchange, and keeps members aligned with the task and moving forward (Malhotra, Majchrzak, & Rosen, 2007) . In this study, a collaboration process structure variable was used to foster team collaboration, hopefully leading to more accurate, higher quality decisions. The process was based on a turn-taking structure using a single communication channel (chat message system) within Google documents. Research on digital conversation shows turn-taking strategies influence interaction behavior by allowing pauses for reflection between turns making communication seem closer, more congenial, and less forceful (Ter Maat, Truong, & Heylen, 2010) .
Likewise, backup, monitoring, and coordination behaviors help support effective observation and adaptation of team member behavior (O'Dea et al., 2006) . Monitoring enables decision makers to identify alternatives, and make more informed choices. Effective teams monitor the performance of team members to keep apace of how they are performing and progressing, and offer assistance when needed. Further, interventions that contain a process component can help teams identify choices, recognize types of information that are needed, engage in interdependent actions, and adapt to changing conditions in the environment (Nutt, 1999) .
In this study, team members in the experimental collaboration process groups were asked to monitor and report on teammate input and actions. In addition, backup actions were encouraged between members during discussion. Likewise, a consensusappointed leader coordinated team input, and team members were directed to advocate for clarity of decision information by arguing positive and negative traits, and by highlighting redundancy and novelty of information irrespective of their initial individual belief (Greitemeyer, Schulz-Hardt, Brodbeck, & Frey, 2006) .
Technology affordance
Task performance is impacted by complexity, including the number of required actions, component interdependence, and dynamic changes to inputs and outputs over time. As requirements change, teams must adapt by performing alternate acts, and revising their understanding of task related cues (Wood, 1986) . In this study, a technology affordance variable was operationalized by providing experimental teams with a shared Google document to support interdependence and reduce the complexity of decision information. Specifically, teams in the experimental condition could post their individual information into the shared document space and edit, organize, and review content together. It was felt that providing these teams with a higher degree of collaboration technology affordance would allow members to better manage decision information as it changed over time, leading to stronger decision outcomes.
Research suggests that the ability to display and structure information can improve the understanding of complex information sets. In one instance, Remus (1984) found managers using a tabular display improved decision making. Along these lines, Pardee, Philips, and Smith (1970) found it effective to use rank-ordered attribute levels to quantify the value of information. Schilling, McGarity, and ReVelle (1982) propose that information display structure improves performance because it allows participants to screen information and make alternatives visible by providing the ability to assess "an alternative's performance with respect to unstated or hidden objectives" (p. 237). However, while display structure enables some behaviors associated with effective decisions, it may not be enough to ensure success. For instance, Fischer and Mandal (2005) found that visual representation and knowledge convergence in teams using a content-specific display that allowed shared representation and greater interactive capability increased the effective pooling of information, but did not foster effective information exchange in an evaluative task.
Measures
Two measures were used to examine the potential impact of the collaboration process structure and degree of available technology affordance on team decision outcomes. Team decision accuracy was measured by the ability of teams to choose the optimal job candidate from four alternatives. Alternately, decision quality was measured by the degree of change in individual perceptions of the optimal candidate's suitability before and after discussion.
Decision accuracy
Decision accuracy was an objective measure of the team's decision outcome (Stasser & Titus, 1985; Greitemeyer, Schulz-Hardt, Brodbeck, & Frey, 2006) based on the selection of the optimal candidate. In this case the complete profile attributes designated candidate C as the optimal choice (coded 1) over alternative candidates A, B, and D (coded 0). Data was collected on this variable after the team discussion with each team member instructed to report the same final decision.
Decision quality
Perceived suitability of the optimal candidate C, who had the fewest positive qualities before discussion, and candidates A, B, and D, who appeared equally best before discussion, was measured using a five-point scale coded 1 through 5 (1 being not suitable at all to 5 being very suitable). Given complete information exchange after discussion, candidate C had the most positive qualities, while candidates A, B, and D were clearly less desirable. Decision quality was measured by the amount of change in perceived suitability of candidate C using pretest and posttest measures. Individual participants were asked to respond to the question "To what extent did you find candidate C suitable for the job" before and after discussion to determine whether individual preference for candidates shifted when teams had potential for pooling all information (Postmes, Spears, & Cihangir, 2001 ).
Results
Binary logistic regression was used to test for differences in decision accuracy between conditions. The test statistic supported hypothesis one, indicating that collaboration process structure had a predictive effect, (β=.848, χ 2 = 8.54, p=.006 with df =1). Collaboration process structure teams picked the optimal candidate more often (73.1%) than teams in the control condition (54.0%). The effect size of this difference was moderate (OR=2.34). Specifically, teams using the collaboration process structure were twice as likely to make the correct decision as those using an ad hoc process.
In addition, a repeated measure analysis of variance (ANOVA) test provided evidence that hypothesis two was also confirmed. Perceptions of candidate C after discussion were significantly stronger in teams using the collaboration process structure, F(1, 206) = 14.43, p < .001,  2 = .065. Suitability perceptions of these teams reflect more complete information exchange and greater shared understanding about the decision (M = 3.50, SE = .085) than those in control groups (M = 3.12, SE = .085).
Finally, hypothesis three posited that increased technology affordance would moderate the relationship between collaboration process structure and decision outcomes.
However, the test statistic indicated no meaningful interaction, thus hypothesis three was not confirmed, p >.01. The descriptive data demonstrated a trend where scores were greatest in teams when both collaboration process structure and increased technology affordance were present, and lowest where ad hoc process was used and technology affordance was limited. Descriptive data for all team outcomes by condition are shown in Table 3 . 
Discussion
Collaboration process structure teams made more effective decisions than ad hoc process teams, regardless of available technology affordance. An increased capability to address individual and group level bias may explain this influence. Collaboration process structure teams voiced information equally to the group, and had equal opportunity to negotiate meaning regarding decision information. This may have promoted greater focus on the features of alternatives and less on personal preference. In short, as members discussed options, these teams were better at identifying differences in the candidate profiles, and generated better connections between cases .
Making sense of complex information requires strong coordination by members contributing equally at specific times (Spiro, Feltovich, Jacobson, & Coulson, 1992) . Collaboration process structure teams presumably used coordination, monitoring, and backup actions more consistently, which helped them to better determine the value of candidate information (Tarmizi et al., 2007) . Thus the results suggest that there is learning value in the collaboration experience beyond content, and prior to outcomes (Shukor, Tasir, Van der Meijden, & Harun, 2014) .
A second consideration was the potential interaction of collaboration process structure and technology affordance on decision outcomes. Although no meaningful relationship was found, teams had greater success overall when using the collaboration process structure along with increased technology affordance. Given this finding, the ability to view and edit the information as a group did improve decision outcomes to some extent. In this case, it is possible that greater technology affordance reduced the communication constraints that typically limit team cognition. For instance, Jefferson, Ferzandi, and McNeese (2004) found that chat communication had a negative impact on hidden profile solutions because inconsistent communication reduced a team's ability to develop an adequate representation of decision information.
Similarly, Van den Haak, de Jong, and Schellens (2004) found that information display reduced cognitive effort, which allowed members to see evolving information more clearly, and provided more time to perform knowledge building acts. Accordingly, similar research discovered that listing techniques can clarify the value of decision variables, allowing for better screening of alternatives (Voigtlaender, Pfeiffer, & SchulzHardt, 2009 ). In the current study, the collaboration document separated data from discussion content, perhaps putting more focus on the information set. It may also have provided a clearer view of the decision information, that helped teams to clarify the meaning and value of candidate profiles as redundant data was removed, and unique information was highlighted.
Yet despite encouraging results, there were limitations to the study. The research context was a single scenario, so results may be different in other contexts and settings. And although teams in the control groups used ad hoc processes, some of them did make the correct decision. This suggests that these teams developed effective collaboration processes on their own, although is no way to tell what strategy was used. Additional research using a qualitative component may help clarify other potentially useful techniques. Finally, because this was a distributed study where participant location and setting was unknown, there may have been confounding influences. For example, it cannot be said whether additional supports were used, such as listing and structuring information using a notepad and pencil. Likewise, it is unknown if participants were in the same room at the time of the experiment, which could lessen typical communication constraints found in the virtual work environment. Establishing protocols that provide tighter control while maintaining authenticity of the virtual work environment will need to be considered.
Conclusions and implications
The study offers insight about the relationship between collaboration process, technology affordance, and teams in the virtual environment that can inform future research and practice. For instructional designers, training on the use of collaboration technology and process structure to perform online work is valuable to ensure virtual team learning and organizational success. Virtual teams must often hit the ground running yet team orientation is rarely mentioned in the literature. This is particularly important in organizations in which members may lack experience performing virtual work. Teaching team members to understand the dynamic between collaboration tools and process actions might reduce uncertainty about task performance and allow more time for teams to focus on the work at hand.
Appendix B. Phase 2: Team One Decision Instructions
In Phase 2 of this activity three other team members will be joining you to take part in a group discussion about the job candidates. When you begin the session make sure all four team members are viewing the Task 2 Team Decision document, and then proceed with the team's assignment. To chat click VIEWING tab at the top right of the page, and then chat at the bottom right). If no one is viewing, chat will not open.
During Phase 2 your team will determine the best applicant to hire for the pilot position based on information team members report. To perform the group discussion, use the Candidate Attributes document you reviewed in Phase 1. Note that on the basis of the total information available to you as a group, one of the four applicants is unambiguously the best according to expert opinion.
It is therefore your job as a group to determine who that applicant is based on the information that is shared during your group conference. This may or may not be the same person that you selected in Task 1.
Read the following instructions carefully before your team begins.
Decide as a group which one of the four pilots is the most suitable candidate for the new pilot position. There is no time limit, but the activity should not take more than 45 minutes.
Decision Process.
Each team will assign one team member as the monitor to guide the task. Each team member will contribute to discussion of each individual candidate, and has the right to call an appeal during any part of the decision process.
Report on the Attributes
Starting with Candidate A each member copies and pastes the attributes from their individual Candidate Attributes document into the Attribute Work Area table below these instructions so team members can see each other's information.
Using the chat tool, the team monitor asks for feedback from each person one at a time about attributes for Candidate A. Each member tells the group whether they see duplicate attributes, new attributes they not seen before, and whether attributes are positive or negative. Base your arguments on the ALL decision information in the discussion, not just on the individual on information you have. Next, the monitor highlights new and duplicate information, and organizes the attribute information from all members into one set for the candidate discussed. Then the monitor lists the number of positive and negative attributes, and the new attributes found for the candidate discussed into the Decision Table. After any disagreements about the information for Candidate A are settled, the process continues with next candidate B.
Choose a Candidate
After all candidates are reviewed, make a team decision about which candidate gets the pilot job, based on the information found for each candidate in the discussion. Your team can take as much time as needed to reach agreement but the task should take no longer than 45 minutes to complete.
Attribute Work Area. Place pilot attributes here to discuss each candidate one at a time in order. You can make the box bigger if you need to. In Phase 2 of this activity three other team members will be joining you to take part in a group discussion about the job candidates. When you begin the session make sure all four team members are viewing the Task 2 Team Decision document, and then proceed with the team's assignment. To chat click VIEWING tab at the top right of the page, and then chat at the bottom right). If no one is viewing, chat will not open.
Decision
During Phase 2 your team will determine the best applicant to hire for the pilot position based on information team members report. To perform the group discussion, use the Candidate Attributes document you reviewed in Task 1. Note that on the basis of the total information available to you as a group, one of the four applicants is unambiguously the best according to expert opinion.
Read the following instructions carefully before your team begins.
Decision Process
Report on the Attributes
Using the chat tool, the team monitor asks for feedback from each person one at a time about attributes for Candidate A. Each member tells the group whether they see duplicate attributes, new attributes they not seen before, and whether attributes are positive or negative. Base your arguments on the ALL decision information in the discussion, not just on the individual on information you have. Next, the monitor posts a summary of new and duplicate information, and number of positive and negative attributes for the candidate discussed. After any disagreements about the information are settled, the process continues with next Candidate B.
Choose a Candidate
After all candidates are reviewed, make a team decision about which candidate gets the pilot job, based on the information found for each candidate in the discussion. Your team can take as much time as needed to reach agreement but the task should take no longer than 45 minutes to complete. 
